Ab initio periodic Hartree-Fock (HF) theory was used to determine the elastic constants and selected phonon frequencies of bulk MgO; the accuracy of a posteriori correlation corrections to the periodic Hartree-Fock calculations is also discussed. Inc)usion of difFuse atomic orbitals in the MgO basis was necessary to accurately describe elastic distortions and phonon vibrations of the solid. The computed HF lattice constant (4.195 A) agrees with experiment (4.19 A) and the elastic constants are within + 15% of the observed values. Correlation corrections to these energetics shorten the lattice parameter to 4.09 A and further stiffen the elastic constants. The HF phonon frequencies at the (I, X, and L) points in the Brillouin zone were within 15% of experiment and the correlation corrections softened the modes irnproving agreement with experiment. These data will be used to parametrize electrostatic shell models of MgO. 
I. INTRODUCTION
This is the first in a series of papers that will discuss the derivation of electrostatic shell models from ab initio calculations of the bulk properties in selected classes of ionic and semi-ionic compounds. The motivation for the present work was to determine the level of ab initio theory needed to accurately describe bulk MgO. These data will, in turn, be used to parametrize the models. In recent years periodic Hartree-Fock (HF) theory has been used to study the bulk and surface properties of a wide range of ionic and semi-ionic systems. ' The analytic representation of the HF operators in a local basis set allows one to perform numerically accurate calculations very efficiently. In general, the structural and elastic properties of these materials are well described; errors in lattice constants and elastic properties being +1 -2% and +5 -10%,respectively, which is in line with molecular experience. In the current work we also examine the performance of a posteriori correlation corrections estimated using gradient-corrected density functionals (as implemented in the program cRYsTAL92). We report the first calculations of this nature for the elastic constants and the high symmetry point phonon frequencies of MgO. The relative accuracy of these methods and the sensitivity of the bulk properties to directional fiexibility in the basis set are described below. The second paper in this series will compare computed energetics of the ab initio derived shell model with the its empirically derived counterpart.
Although it is practical to use ab initio theory to de- In Table IV the basis set dependence of the phonon frequencies is reported along with the corresponding experimental data. ' ' In accordance with molecular HF calculations, periodic HF theory tends to overestimate vibrational frequencies. 
